
Formation of  
ground level 

ozone 

Ann Marie Carlton, Ph.D., P.E. 



Layers of  the atmosphere 

 

§ We live in the troposphere 
§ Most of  the atmosphere’s mass 

§  Location of  ‘smog’ 

h"p://ete.cet.edu/gcc/?/volcanoes_layers/	  



Ozone concentration changes with altitude 

www.scienceschool.org	  
	  



www.ucar.edu	  
	  

Tropospheric O3 = bad 

Stratospheric O3 = good 

Altitude of  Ozone affects health differently 
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Hydrocarbons	  oxidize	  to	  
form	  pollutants	  including	  
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Simplified ozone mechanism 
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Ozone precursor sources: VOCs and NOx 

NO2 

NO 

O3 

O(3P) 

hν + 

O2 

RO2 

VOC 

O(1D) hν 

N
O

2 ; O
2
 

OH 

HO2 

RO 

organic compounds  
can form particles 



Air Quality in NJ dramatically improved 

Chester Higgins Jr., 1973 John O’Connell, 2008 



But there is room for improvement 

KOknockout920 at English Wikipedia 



Traditional understanding of  controls on ozone 
concentrations: VOC:NOx ratio 



NJ: combination of  VOC and NOx approaches likely 
needed 

Baker and Carlton, 2010 


